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Abstract: Cotton-wool spots (CWSs) are common retinal manifestations of many diseases 
including diabetes mellitus, systemic hypertension, and acquired immunodeficiency syndrome. 
Clinically they appear as whitish, fluffy patches on the retina and eventually fade with time. In 
this study, spectral domain optical coherence tomography (SD-OCT) with mapping was used 
to demonstrate in vivo the characteristics of an isolated CWS in a 59-year-old patient as well 
as its appearance immediately after ophthalmoscopic resolution. Presented here is the work-up 
and management of this clinical problem for the ophthalmologist. The authors propose that 
SD-OCT could be a valuable research tool in characterizing and following the dynamic CWS 
changes at individual retinal layer level, with potential clinical applications as a screening or 
diagnostic tool in CWS-related diseases.
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Introduction
Cotton-wool spots (CWSs) are retinal lesions, most commonly seen as manifestations 
of diabetes mellitus and systemic hypertension. They are also associated with a number 
of other etiologies including ischemic, embolic, connective tissue, neoplastic, and 
infectious,1,2 but occasionally no underlying cause can be identified.2
CWSs are thought to represent axoplasmic debris at the level of retinal ganglion 
cell axons resulting from axoplasmic flow interruption due to vascular or mechani-
cal causes.3 Ophthalmoscopically, CWSs appear as whitish, fluffy retinal patches 
that eventually fade with time.4 Described in this paper is the use of spectral domain 
optical coherence tomography (SD-OCT) to document the progression of an isolated 
cotton-wool spot, from presentation to fundoscopic resolution.
Case report
A 59-year-old chemist presented to the ophthalmology department with a 3-day his-
tory of acute onset, painless reduction of the paracentral vision of his left eye. He used 
spectacles for reading and was previously fit and well with no history of ophthalmic 
or systemic disease. He wasn’t taking any medication, had never smoked, and there 
was no family history of note.
His uncorrected visual acuities were 20/16 right and 20/20 left. Ocular examination 
showed an isolated CWS located between his left optic disc and macula (Figure 1A) but 
no other pathology. His blood pressure was 138/82 mmHg and systemic   examination 
was unremarkable.Clinical Ophthalmology 2011:5 submit your manuscript | www.dovepress.com
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A full hematological work-up was performed that included 
fasting glucose, complete blood count, urea, electrolytes and 
calcium, lipid profile, inflammatory markers, coagulation, 
connective tissue disease markers, human immunodeficiency 
virus (HIV), and serum protein electrophoresis. In addition, 
24-hour urine was collected for quantification. Results were 
negative. Carotid Doppler ultrasound and echocardiography 
were also unremarkable.
The patient’s fundus fluorescein angiogram images at 
presentation were consistent with the ophthalmoscopic find-
ings and did not reveal any evidence of other abnormalities 
than the isolated CWS in his left retina.
SD-OCT with Cirrus HD-OCT (Carl Zeiss Meditec Inc, 
Dublin, CA), also performed at presentation, showed marked 
retinal thickening corresponding to the area of the CWS 
(Figure 2A). The thickening was confined to the level of the 
retinal nerve fiber layer (Figure 3A).
The patient was reviewed 9 weeks later. He reported 
that the vision in his left eye had returned to normal. 
  Fundoscopically, there was resolution of the CWS (  Figure 1B) 
without any intervention. His blood pressure was still within 
normal limits at 135/79 mmHg. Based on the whole clinical 
picture, the authors of this paper felt that further exhaustive 
investigations to establish an underlying cause for the CWS 
were inappropriate, and a diagnosis of isolated cotton-wool 
spot of unknown etiology was made.
At 9 weeks from presentation, the area of the resolved 
CWS was scanned again with the Cirrus HD-OCT using 
  software (version 4.0.1.3) that allowed real-time automatic 
registration for thickness change analysis as well as side-  by-
side visual inspection. There was significant intraretinal thin-
ning at the area of the lesion compared with adjacent healthy 
retina, evident on the retinal thickness map   (Figure 2B) as well 
as the longitudinal image (Figure 3B), although it was not clear 
which individual retinal layer levels were affected.
Discussion
CWSs are useful fundoscopic signs for grading hypertensive 
retinopathy5 and diabetic retinopathy.6,7 They signal a declin-
ing CD4 count in HIV disease8 and are commonly seen in 
the course of central and branch retinal vein occlusions.9,10 
CWSs can be a presenting sign of multiple myeloma11 and 
post-radiation retinopathy12 and are associated with a wide 
spectrum of diseases including cardiac valvular disease, 
carotid artery obstruction, dermatomyositis, systemic lupus 
erythematosus, polyarteritis nodosa, leukemia, metastatic 
carcinoma, Purtscher retinopathy, and giant cell arteritis.2
Patients may experience relative or absolute scotomas 
corresponding to the areas of CWSs.13 Following ophthalmo-
scopic resolution, visual function does not usually recover, 
although recovery was reported by the patient in this study 
and has also been documented by other authors.14,15 The 
mechanism of visual recovery is unknown, but a plausible 
explanation might be survival of enough retinal ganglion cell 
axons during the initial “assault” by the axoplasmic debris. 
If the number of surviving retinal ganglion cells is above a 
certain threshold, signal transmission – or at least part of it – is 
reestablished following resolution of the axoplasmic debris.
In recent years, SD-OCT has been established as a pow-
erful weapon in the armamentarium of the retina specialist. 
But until now, there has been limited research on the SD-OCT 
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Figure 1 Left fundus photographs: at presentation showing an isolated cotton-wool 
spot (A); and 9 weeks later showing resolution (B).
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Figure 2 Cirrus HD-OCT (Carl Zeiss Meditec Inc, Dublin, CA) retinal thickness 
maps: at presentation showing thickening (glowing red) of an area corresponding to 
the cotton-wool spot (A); and 9 weeks later showing focal thinning (B).
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Figure 3 Cirrus HD-OCT (Carl Zeiss Meditec Inc, Dublin, CA) scans across the 
area of the cotton-wool spot: at presentation showing a maximum overall retinal 
thickness of 506 µm with focal thickening of the retinal nerve fiber layer (A); and 
9 weeks later showing a corresponding overall retinal thickness of 229 µm (B).
Abbreviations: RNFL, retinal nerve fibre layer; INL, inner nerve layer; IPL, inner 
plexiform layer; ONL, outer nuclear layer; OPL, outer plexiform layer.Clinical Ophthalmology
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characteristics of ophthalmoscopically visible CWSs and 
practically no clinical applications. Using SD-OCT as well 
as software mapping to more accurately identify, scan, and 
measure the same anatomical area of the retina in the patient, 
the structural changes associated with a CWS episode were 
able to be demonstrated and characterized in vivo.
Firstly, in the acute phase, 3 days from the onset of symp-
toms, there was marked thickening of the retina (Figure 2A) 
confined to the retinal nerve fiber layer with no apparent 
thickness change in the other layers (Figure 3A). This is 
consistent with the theory of accumulation of axoplasmic 
debris at the level of retinal ganglion cell axons16 that is vis-
ible ophthalmoscopically as a CWS.
Secondly, following ophthalmoscopic resolution at 
9 weeks, there was overall retinal thinning at the area of the 
lesion compared with adjacent healthy retina, evident on the 
retinal thickness map (Figure 2B) as well as the longitudinal 
image (Figure 3B). Although not all individual retinal layers 
were distinguishable, a previous case series17 has showed 
marked ganglion cell layer thinning and moderate retinal 
nerve fiber layer, inner nuclear layer, inner plexiform layer, 
outer plexiform layer thinning with moderate outer nuclear 
layer thickening following resolution (2–11 years) of CWS 
in HIV disease. This is the first OCT report demonstrating 
retinal thinning, just 9 weeks from presentation of a CWS.
Conclusion
SD-OCT imaging has provided a new insight into the dynamic 
changes of the diseased retina. This image study suggests that 
SD-OCT can be a valuable research tool in following, in vivo, 
the anatomical and histological changes at individual retinal 
layer level of CWSs acutely and after apparent resolution.
As the use of retinal OCT imaging in ophthalmology 
clinics becomes more common and resolution of images 
improves further, it is possible that high-resolution OCT 
could also prove to be a useful screening or diagnostic tool 
in systemic disease for establishing areas of resolved CWS, 
in fundoscopically healthy looking retinas.
Additionally it can be used to determine the stage of disease 
progression or disease regression depending on the nature of 
retinal vascular pathology and severity in conjunction with the 
clinical symptomatology. The advances in high-resolution OCT 
technology allow histological analysis of the neurosensory ret-
ina in health and disease with multiple clinical applications.
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